Aberrant expression of neuroendocrine markers is extremely rare in endothelial neoplasms, with only a single report describing three cases. Although originally classified as conventional angiosarcoma, further assessment of these tumors revealed a strikingly composite morphology composed of retiform and epithelioid elements reminiscent of composite hemangioendothelioma, a rare subtype of hemangioendothelioma. To further investigate these findings, available materials from 11 morphologically distinctive endothelial tumors showing neuroendocrine marker expression were retrieved from our archives. Immunohistochemistry for CD31, CD34, FLI-1, synaptophysin, chromogranin, D2-40, ERG, keratin (OSCAR), and CAMTA1 was performed. Total RNA from five cases were extracted and subjected to whole transcriptome sequencing. Clinical follow-up was obtained. These tumors were found to arise in five males and six females in patients from 9 to 55 years in age (median 47 years). They arose both in superficial (wrist, ankle, scalp, hip, and foot) and deep (periaortic tissues, C5 vertebra, pulmonary vein, and liver) locations. All contained elongated, retiform vascular channels lined by hyperchromatic 'hobnail' endothelial cells and a solid growth of uniform epithelioid cells reminiscent of epithelioid hemangioendothelioma. Hemangioma-like foci also lined by hobnail endothelial cells were frequently present. Mitotic activity was typically o1/10 HPF, and necrosis or areas of conventional angiosarcoma was absent. The results of immunohistochemistry were: CD31 (10/10), FLI-1 (10/10), ERG (9/9), CD34 (5/10), D2-40 (7/10), synaptophysin (11/11), chromogranin A (1/11), CD56 (5/11), keratin (0/11), and CAMTA1 (0/6). Sequencing analysis showed one case with PTBP1-MAML2 and one case with EPC1-PHC2 fusion transcripts; fusion transcripts were not identified in the remaining cases. Follow-up (8 cases) revealed local recurrence in one patient and metastatic spread in four individuals (bone, lung, liver, and brain). One person died of disease. Although the morphological features of these tumors are characteristic of composite hemangioendothelioma, this distinctive subset with neuroendocrine differentiation more often involves deep locations and displays more aggressive behavior than typically described in other cases of composite hemangioendothelioma.
Aberrant expression of neuroendocrine markers is extremely rare in endothelial neoplasms, with only a single report describing three cases. Although originally classified as conventional angiosarcoma, further assessment of these tumors revealed a strikingly composite morphology composed of retiform and epithelioid elements reminiscent of composite hemangioendothelioma, a rare subtype of hemangioendothelioma. To further investigate these findings, available materials from 11 morphologically distinctive endothelial tumors showing neuroendocrine marker expression were retrieved from our archives. Immunohistochemistry for CD31, CD34, FLI-1, synaptophysin, chromogranin, D2-40, ERG, keratin (OSCAR), and CAMTA1 was performed. Total RNA from five cases were extracted and subjected to whole transcriptome sequencing. Clinical follow-up was obtained. These tumors were found to arise in five males and six females in patients from 9 to 55 years in age (median 47 years). They arose both in superficial (wrist, ankle, scalp, hip, and foot) and deep (periaortic tissues, C5 vertebra, pulmonary vein, and liver) locations. All contained elongated, retiform vascular channels lined by hyperchromatic 'hobnail' endothelial cells and a solid growth of uniform epithelioid cells reminiscent of epithelioid hemangioendothelioma. Hemangioma-like foci also lined by hobnail endothelial cells were frequently present. Mitotic activity was typically o1/10 HPF, and necrosis or areas of conventional angiosarcoma was absent. The results of immunohistochemistry were: CD31 (10/10), FLI-1 (10/10), ERG (9/9), CD34 (5/10), D2-40 (7/10), synaptophysin (11/11) , chromogranin A (1/11), CD56 (5/11), keratin (0/11), and CAMTA1 (0/6). Sequencing analysis showed one case with PTBP1-MAML2 and one case with EPC1-PHC2 fusion transcripts; fusion transcripts were not identified in the remaining cases. Follow-up (8 cases) revealed local recurrence in one patient and metastatic spread in four individuals (bone, lung, liver, and brain). One person died of disease. Although the morphological features of these tumors are characteristic of composite hemangioendothelioma, this distinctive subset with neuroendocrine differentiation more often involves deep locations and displays more aggressive behavior than typically described in other cases of composite hemangioendothelioma. Modern Pathology (2017) 30, 1589-1602; doi:10.1038/modpathol.2017.83; published online 21 July 2017 Composite hemangioendothelioma is an extraordinarily rare endothelial tumor of intermediate (borderline) malignancy, first formally described by Nayler et al. 1 Composite hemangioendothelioma was first included in the World Health Organization (WHO) classification of Tumors of Soft Tissue and Bone in 2002, defined as a 'locally aggressive, rarely metastasizing neoplasm with vascular differentiation, containing an admixture of histologically benign, intermediate and malignant components' (emphasis added). 2 However, the definition of composite hemangioendothelioma was modified in the more recent 2013 WHO classification to 'locally aggressive, rarely metastasizing vascular neoplasm, containing an admixture of histologically distinct components' (emphasis added). 3 This latter definition places more emphasis on the presence of multiple histologically distinct components and not on whether the components are benign, intermediate, or malignant. Altogether, fewer than 40 cases of composite hemangioendothelioma have been reported. 1, Composite hemangioendothelioma occur chiefly in adults, with very rare pediatric or congenital cases, and predominantly involve the skin and superficial soft tissues, with rare cases reported in lymph nodes, spleen, kidney and other deep locations. 6 They have been reported to occur in association with vascular malformations, in a patient with Mafucci syndrome and in the setting of prior irradiation and lymphedema. In general, the prognosis for patients with composite hemangioendothelioma has been reported to be favorable, with a high rate of local recurrence (~50%), but a low risk of lymph node (6%) or distant (o 1%) metastases. 1, 6, 23 Over the past several years, we have encountered a small number of unusual vascular neoplasms showing neuroendocrine marker expression, most often synaptophysin. Although we initially regarded these neoplasms as 'angiosarcoma,' 28 we have more recently come to appreciate the 'composite' features of these tumors, with a distinctive admixture of retiform, nested, and solid/epithelioid areas, somewhat reminiscent of epithelioid hemangioendothelioma. We therefore undertook the present study to more completely elucidate the clinicopathological, immunohistochemical, and molecular genetic features of these and similar endothelial neoplasms from our collective archives.
Materials and methods
Approval for this study was granted by the Institutional Review Board of Mayo Clinic, Rochester, Minnesota. All available routinely stained and immunohistochemistry slides from 15 tumors previously diagnosed as 'angiosarcoma showing neuroendocrine marker expression' (three cases), 'hemangioendothelioma with neuroendocrine marker expression' (nine cases), and 'composite hemangioendothelioma' (three cases) were retrieved from our institutional and consultation archives and rereviewed. The 'angiosarcomas showing neuroendocrine marker expression' had been previously reported by one of us (ALF); 28 of these three cases, one was included in the present study (Case 1 from this prior study, with additional clinical information), and two were felt to show different morphological features and were excluded. Two cases previously reported by one of us (ALF) as 'composite hemangioendothelioma' 24 Additionally, using heat-induced epitope retrieval and the Leica Bond III detection system (Leica Microsystems), immunohistochemistry for the epithelioid hemangioendothelioma-associated marker CAMTA1 (polyclonal, 1/200; Novus Biological) was performed at the University of California, San Francisco. Also, immunohistochemistry for synaptophysin and chromogranin A was performed on whole section and tissue microarray sections from 101 'control' vascular tumors, including retiform hemangioendothelioma (3 cases), Dabska-type hemangioendothelioma (papillary intralymphatic angioendothelioma) (2 cases), conventional angiosarcoma (24 cases), epithelioid hemangioendothelioma (17 cases), hemangioma (44 cases), lymphangioma (7 cases), littoral cell angioma (3 cases), and glomeruloid hemangioma (1 case).
To assess for fusion transcripts, RNA was extracted from three cases using formalin-fixed paraffinembedded tissue (Qiagen, Hilden, Germany). Hundred nanograms of RNAs from tumor tissue was used to generate libraries using TruSeq RNA Access library prep protocol (Illumina, San Diego, CA, USA). Sequencing was performed using a HiSeq 2000 instrument with a 101 cycle paired-end read. FASTQ formatted raw files were mapped and aligned to hg19 using MAP-RSeq v.2.0.0 workflow. 29 Fusion transcripts were identified with Tophat-Fusion, 30 and the quality of the RNA-seq was assessed with Fusion Sense. 31 To validate the fusion transcripts found by sequencing, fluorescent in situ hybridization studies were used using lab-developed break-apart probes targeted to MAML2 and EPC1 genes. The probe sets were constructed with bacterial artificial chromosomes selected using the University of California Santa Cruz Biotechnology Genome Browser and Database (http://genome.ucsc.edu), genome assembly hg19, and then obtained from Invitrogen (Carlsbad, CA, USA). DNA was isolated from bacterial cultures by a Plasmid Maxi Kit (Qiagen, Valencia, CA, USA) and fluorescently labeled via nick translation (Abbott Molecular, Des Plaines, IL, USA). Clone specificity was verified by PCR and by FISH on metaphases from normal male blood specimens. Once individually validated, the clones were combined for use as two break-apart strategy probe sets. The 3′ portion of EPC1 was detected by RP11-108P17, CTD-2309O18, and CTD-2334D16 labeled in Spectrum Green, and the 5′ portion of EPC1 was found by RP11-104F5 labeled in Spectrum Orange. The 3′ portion of MAML2 was detected by CTD--2252L1, RP11-1123F20, RP11-936C10, RP11-7D4, and CTD-254417 labeled in Spectrum Green, and the 5′ portion of MAML2 was covered by RP11-1056O10, CTD-2325K3 and RP11-8N17 labeled in Spectrum Orange. Following hybridization, these tumors were then scored as either positive (415%) or negative (o 15%).
Results

Clinical Findings Including Patient Follow-Up
The Table 1 summarizes the clinicopathological, immunohistochemical, and genetic features of the 11 studied cases. The tumors occurred in five males and six females, ranging in age from 9 to 55 years (median 47 years of age). Most were relatively small (median 3.0 cm, range 0.4-9.5 cm). They occurred both in the skin and superficial soft tissues (finger, wrist, arm, cheek, ear, hip, ankle, and foot) and in deeply situated structures (periaortic soft tissues, C5 vertebra, pulmonary vein, and liver). In one patient (case 6), the lesion rapidly arose behind the ear at a prior insertion site of an implantable hearing device. Another tumor (case 11) presented as a new, rapidly growing mass within a long-standing lymphatic vascular malformation of the cheek.
Clinical follow-up information was available for 8 of 11 patients (range 6-28 months, median 10 months). Local recurrence of the tumor was seen in two patients. Distant metastatic disease occurred in four patients, with metastatic sites including the bone, lung, liver, and brain. At the time of last follow-up, four patients are alive without disease, three are alive with persistent/metastatic disease, and one is dead of disease.
Morphological Findings
The morphological and immunohistochemical features of five representative cases are illustrated in Figures 1,2,3,4 , and 5. Microscopically, all tumors grew in an infiltrative manner into the surrounding Figure 1 Composite hemangioendothelioma with neuroendocrine marker expression (Case 3), presenting as a small, well-circumscribed, para-aortic mass (arrow) (a). Portions of this tumor showed a predominantly solid growth pattern (b), and consisted of small nests of vaguely 'neuroendocrine-appearing,' short spindled to epithelioid cells with evenly dispersed chromatin, inapparent nucleoli, and absent mitotic activity and pleomorphism (c). Other area were composed of elongated, branching vascular channels surrounded by myoid-appearing spindled cells (d) and lined by hyperchromatic, 'hobnail' endothelial cells (e). This tumor was diffusely positive for CD31 (f), ERG protein (g), and synaptophysin (h). Whole transcriptome sequencing detected a PTBP1-MAML2 fusion in this case and FISH showed disruption/rearrangement of both copies of the MAML2 break-apart FISH probe resulting in a signal pattern of two 3′MAML2 Spectrum Green signals, two 5′MAML2 Spectrum Orange signals and no intact MAML2 fusion signals (i). This tumor metastasized to the sacrum. soft tissues, although some were relatively wellcircumscribed and others much more infiltrative, with perineurial and perivascular invasion. The most notable feature of all of the tumors was the presence of three distinct but intimately admixed growth patterns having retiform, nested, and solid/ epithelioid features. The retiform portions of these lesions were composed of elongated, branching vascular channels essentially identical to those seen in retiform hemangioendothelioma, 29 lined by monotonous, 'hobnail' endothelial cells, with high nuclear to cytoplasmic ratios, hyperchromatic nuclei, and low mitotic activity. Occasionally the vascular channels lined by hobnail endothelial cells were dilated, creating a more 'hemangioma-like' appearance. The retiform zones of these tumors were typically juxtaposed to vaguely 'neuroendocrineappearing' nests of epithelioid to slightly spindled endothelial cells with minimal pleomorphism, evenly dispersed chromatin, small nucleoli, and low mitotic activity. Both the retiform and nested endothelial cell formations were typically surrounded by fascicles of myoid-appearing spindled cells, which lacked expression of endothelial markers. The solid component of these lesions was composed of a sheet-like proliferation of uniform, small, epithelioid endothelial cells with welldefined cell borders, often containing individual intracytoplasmic vacuoles of the type typically seen in epithelioid hemangioendothelioma 30 and epithelioid hemangioma. 31 These epithelioid areas, however, lacked the distinctive myxochondroid to hyalinized matrix seen in epithelioid hemangioendothelioma or the capillary sized vessels and eosinophils that typify epithelioid hemangioma. In one tumor, abnormally configured thick-walled vessels resembling lymphatics and veins were present immediately adjacent to tumor showing typical solid/epithelioid, nested, and retiform morphology. No tumor contained foci resembling conventional angiosarcoma. Overall, mitotic activity was very low (o 1 mitotic figure per 10 high-powered fields) and necrosis was absent. 
Immunohistochemical Findings
All studied cases were diffusely positive for CD31, FLI-1, and ERG. CD34 expression, in contrast, was much more limited, being focally present in 50% of tested cases and absent in the others. D2-40 expression was present in 70% of cases, including the tumor that arose in association with a lymphatic vascular malformation. Of the neuroendocrine markers, synaptophysin was strongly positive in all cases, whereas CD56 was expressed by just This case showed an unusual admixture of dilated vascular channels, smaller channels lined by hobnail endothelial cells and solid areas (a). In other areas the solid cell nests were juxtaposed to elongated vascular channels (b). Solid and vaguely nested aggregates of epithelioid endothelial cells surrounded elongated channels lined by hobnail cells (c). Higher power view of uniform epithelioid endothelial cells, resembling those seen in epithelioid hemangioendothelioma. Myxochondroid matrix, however, is absent (d). This tumor was also diffusely positive for CD31 (e) and synaptophysin (e).
Modern Pathology (2017) 30, 1589-1602
Neuroendocrine composite hemangioendothelioma KD Perry et al 3 of 101 (3%) tumors. Interestingly, all of these synaptophysin-positive cases were hemangioendotheliomas of 'hobnail' type, including two (of three) cases of retiform hemangioendothelioma and one (of two) cases of Dabska-type hemangioendothelioma ( Figure 6 ). This Dabska-type Figure 4 Composite hemangioendothelioma with neuroendocrine marker expression from the index finger of a child (Case 11). This tumor contained both retiform and solid/nested areas, although retiform vascular channels predominated (a). Higher power view of retiform vascular channels lined by hobnail endothelial cells, with prominent perivascular fibrosis (b). Solid/nested foci containing short spindled to epithelioid cells, adjacent to retiform channels (c). This tumor grew in a highly infiltrative fashion, with striking perineurial growth. Owing to multiple positive margins at the time of surgery, amputation of the finger was ultimately necessary to completely resect the tumor (d). In addition to other endothelial markers (not shown), this tumor was strongly positive for D2-40, suggesting lymphatic endothelial differentiation. Overall, D2-40 was expressed by 70% of cases (e). Synaptophysin expression was also diffusely present (f).
Neuroendocrine composite hemangioendothelioma hemangioendothelioma was additionally interesting, inasmuch as it had arisen in association with a lymphatic vascular malformation; synaptophysin expression in this tumor was seen in hobnail endothelial cells and intravascular papillations, but not in the lymphatic malformation. Chromogranin A expression was absent in all 'control' cases tested. 
Sequencing and FISH Findings
Whole transcriptome sequencing detected PTBP1-MAML2 and EPC1-PHC2 fusion transcripts in Cases 3 and 5, respectively. PTBP1-MAML2 is an in-frame fusion that joins exon 10 of PTB1 to exon 2 of MAML2, which is predicted to have the high mobility group box domain that binds to Notch receptors. The EPC1-PCH2 fusion extends from exon 6 to exon 1 of PHC2 and is predicted to drive the expression of PCH2. The remaining cases were negative for detectable fusion events. Validation studies using FISH break-apart probes targeted to MAML2 and EPC1 genes were positive in these same cases, confirming the sequencing findings. Six other tested cases were negative for MAML2 and EPC1 rearrangements by FISH.
Discussion
Herein, we have reported the clinicopathological and molecular genetic features of 11 cases of a distinctive endothelial neoplasm, characterized by an unusual admixture of solid/epithelioid, nested and retiform morphology and neuroendocrine marker expression, most often synaptophysin. Although the morphology of this tumor suggests that it is, for the time being at least, best considered a variant of composite hemangioendothelioma rather than a distinct entity, there are some differences between the clinicopathological features of the present cases and classical composite hemangioendothelioma, as will be discussed below.
The literature on composite hemangioendothelioma is difficult to critically evaluate, because composite hemangioendothelioma is a very difficult entity to precisely define. As originally described by Nayler et al., 1 composite hemangioendothelioma show a 'remarkable admixture of epithelioid, retiform, and spindle cell hemangioendothelioma components,' with some cases also showing 'an angiosarcomatous or benign angiomatous component'. Although this description aptly summarizes the varied appearance of these unusual tumors, it arguably lacks both 'minimal' and 'maximal' criteria for diagnosis, and leaves individual pathologists considerable latitude in application. Additionally, Figure 6 Dabska-type and retiform hemangioendothelioma (a and c, respectively), positive for synaptophysin (b and d, respectively). These were the only other types of vascular tumors that showed synaptophysin expression in the 'control' group. the constituent elements of composite hemangioendothelioma (eg, retiform hemangioendothelioma, epithelioid hemangioendothelioma, spindle cell hemangioma, etc) are themselves quite rare and difficult for many pathologists to diagnose. Although a case-by-case review of previously reported examples of composite hemangioendothelioma is beyond the scope of the present study, we suspect that some cases of composite hemangioendothelioma might be better interpreted as representing other benign and malignant vascular tumors, including sinusoidal hemangioma, 8, 32 anastomosing hemangioma, 10, 33 epithelioid hemangioma with partial spindled growth, 18, 34 and conventional angiosarcoma. 9, 13, 16, 20 The distinction of angiosarcoma from composite hemangioendothelioma containing 'foci resembling angiosarcoma' is particularly problematic, as angiosarcoma is a notoriously protean and deceptive lesion that may show hemangioma-like, retiform, and epithelioid features in a single tumor. 35 This issue is highlighted by a recent case of composite hemangioendothelioma reported by Leen et al, 7 containing elements closely resembling conventional and epithelioid angiosarcoma. Although the (to date) benign clinical course of this patient would seem to support the authors' classification of this particular tumor as composite hemangioendothelioma, we have little doubt that this case would engender significant debate, even among expert soft tissue pathologists.
Although composite hemangioendotheliomas have been described as showing any combination of vascular histologies, a subset of cases show a distinctive admixture of areas containing elongated, branching vascular channels lined by hobnail endothelial cells, closely resembling retiform hemangioendothelioma, 29 and solid zones composed of epithelioid endothelial cells with intracytoplasmic vacuoles, as seen in epithelioid hemangioendothelioma. 30 The myxochondroid matrix seen in ordinary epithelioid hemangioendothelioma is not, however, a feature of these cases. Composite hemangioendothelioma showing this unusual combination of features were first illustrated by Nayler et al 1 and such areas were stressed as a possible 'defining' feature of composite hemangioendothelioma in a later report of five cases, by Fukunaga et al. 24 Similar cases have also been reported by Requena et al, 23 Bhat and Chowdappa, 4 Liau et al, 12 Cakir et al, 19 and Fasolis et al. 22 The 11 cases that comprise the present report also show this same distinctive combination of retiform and epithelioid features, in addition to containing areas with a striking nested appearance, a feature not previously noted in composite hemangioendothelioma.
In addition to 'composite' morphology, our cases were characterized by neuroendocrine marker expression, in particular synaptophysin. Neuroendocrine marker expression does not appear to have been previously evaluated in composite hemangioendotheliomas, perhaps not a surprising omission in an obviously endothelial neoplasm. We have specifically used the term 'neuroendocrine marker expression,' rather than 'neuroendocrine differentiation' to describe our cases, because they typically express only synaptophysin and to a lesser extent CD56, in the absence of chromogranin A. Synaptophysin is a transmembrane glycoprotein expressed by neural, endocrine, and neuroendocrine cells that participates in the storage and release of neurotransmitters and acts as a membrane channel protein. 36 Expression of synaptophysin is not, however, limited to neural, neuroendocrine or endocrine tumors, and is well documented in alveolar rhabdomyosarcoma, 37 melanoma, 38 and extraskeletal myxoid chondrosarcoma, 39 among others. Similarly, expression of CD56, a membraneassociated adhesion molecule expressed by a wide variety of cell types, is not at all specific for neural or neuroendocrine tumors. 37, [40] [41] [42] In contrast, expression of chromogranin A, a calcium-binding granin protein present in the dense core granules of neural and neuroendocrine cells 43, 44 seems to be limited in almost all instances to tumors truly showing neuroendocrine differentiation, and thus the absence of chromogranin expression in almost all of our cases would suggest that they do not show neuroendocrine differentiation.
Although the significance of synaptophysin expression in our cases is unclear, it does seem to be a phenomenon almost entirely restricted to the distinctive composite endothelial tumors that are the subject of this report. Intriguingly, the only other synaptophysin-positive endothelial tumors were retiform and Dabska-type hemangioendotheliomas, related lesions characterized by hobnail endothelial cells and lymphatic endothelial differentiation. [45] [46] [47] This finding, along with the uniform presence of retiform hemangioendothelioma-like areas and frequent expression of D2-40, suggests the hypothesis that composite hemangioendothelioma with neuroendocrine marker expression is closely related to retiform and Dabska ('hobnail') hemangioendotheliomas. Given their more aggressive clinical behavior, as compared with ordinary retiform and Dabska-type hemangioendotheliomas, it is possible that our cases might represent a form of malignant progression in 'hobnail' hemangioendotheliomas.
A number of features suggest that our cases are not related to epithelioid hemangioendothelioma, despite the presence of similar-appearing areas. First, as noted above, these areas lack one of the cardinal morphological features of epithelioid hemangioendothelioma, myxochondroid matrix. Additionally, our cases were uniformly negative for CAMTA1, a marker expressed by 490% of epithelioid hemangioendotheliomas, reflecting the presence of the disease-defining WWTR1-CAMTA1 gene fusion. 48, 49 We also did not find evidence of WWTR1-CAMTA1 rearrangement in one case tested by FISH (data not shown). Finally, true epithelioid hemangioendotheliomas are consistently synaptophysin-negative, unlike the epithelioid areas seen in our cases.
The genetic results in our studied cases are of uncertain significance. As noted above, we identified two individual cases showing PTBP1-MAML2 and EPC1-PHC2 fusion transcripts, respectively, and confirmed these findings with FISH. Rearrangements of the MAML2 gene are seen in mucoepidermoid carcinoma (MECT1-MAML2, CRTC1-MAML2). 50 Rearrangements of the EPC1 gene are seen in ossifying fibromyxoid tumor and endometrial stromal sarcoma. 51, 52 We are not aware of gene fusions involving the PTBP1 or PHC2 genes in human cancer. Study of additional cases of similar tumors, preferably with fresh/frozen tissue will be necessary to determine whether these transcripts are entitydefining or are merely unique to these two cases.
The behavior of composite hemangioendothelioma with neuroendocrine marker expression appears to be significantly more aggressive than that of previously reported composite hemangioendothelioma, with rapidly developing metastases in 50% of patients with follow-up. It is possible that this actually understates the malignant potential of these tumors, as our median follow-up duration was relatively short (10 months). We do not think that this reflects consultation bias, as only one of these cases was referred in consultation after the development of metastatic disease. Clinically aggressive behavior was seen in both superficially and deeply located tumors. Given the relatively small size of our series, we were not able to discern any relationship between other clinicopathological parameters (eg, patient age, tumor size, extent of synaptophysin expression) and outcome. Although the aggressive behavior of these tumors raises the question of whether they should be termed 'angiosarcoma,' rather than regarded as an aggressive variant of composite hemangioendothelioma, we believe the very distinctive morphology and immunophenotype of these lesions and the absence of features of conventional angiosarcoma (eg, high nuclear grade, brisk mitotic activity, necrosis) to argue in favor of our current nomenclature. Although the term 'hemangioendothelioma' is generally used to refer to lesions with a low metastatic risk, this term is also applied to epithelioid hemangioendothelioma, a tumor whose natural history is closer to that of a low-grade angiosarcoma. 53 In summary, we have described the clinicopathological, immunohistochemical, and genetic features of an unusual endothelial neoplasm defined by 'composite' morphology, with retiform, nested, and solid/epithelioid features, and neuroendocrine marker expression. At present, we think it best to regard these lesions as representing a clinically aggressive variant of a WHO recognized entity, composite hemangioendothelioma, although it is also possible that they represent an unusual variant of retiform hemangioendothelioma, or even an altogether distinct entity. Study of additional cases of strictly defined composite hemangioendothelioma will be necessary to determine the exact relationship of those tumors showing neuroendocrine marker expression to those without this finding.
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